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DESCRIPTION 
AN IMPROVED APPARATUS FOR COMMINUTING 
SOLID WASTE MATERIALS 

Technical Field 

5 This invention relates to apparatus for comminuting solid waste material 

such as plastic sheet material. 
Background Art 

During the manufacture and forming of many products from plastic 
s.gnificant amounts of plastic waste material is frequently produced. Applicant' 

10 has previously invented a unique apparatus for comminuting waste material 
particularly plastic sheet material, into small, rather uniform particles or pieces' 
that can be readily recycled or disposed of in an environmentally acceptable 
manner. Such prior invention is the subject of the Irwin et al. U.S. Patent 
No. 4,687,144, granted August 18, 1987 and assigned to Irwin Research & 

15 Development, Inc. 

Such prior invention was a vast improvement over various types of 
hammermills that had previously been used. The hammermills were quite bulky 
extremely noisy, and prone to substantial damage when the mill received foreign 
material that it could not comminute. Although such prior Irwin et al. invention 
was a vast improvement and was commercially successful, particularly in view of 
hammermill, it was rather expensive to manufacture and sometimes noisy in 
operation when processing certain material. Furthermore, it was unable to 
satisfactory comminute rather high density plastic materials. 

The objective of the present invention is to provide a vastly improved 
comminuting apparatus that is not only able to process significantly greater 
amounts of material in a given time, but is also less expensive to manufacture 
and quieter in operation. Furthermore the present invention P r6vides an 
apparatus that is able to comminute a wider variety of solid waste products. 
Brief Des cription nf the Drawing s 

Preferred embodiments of the invention are described below with reference 
to the accompanying drawings, which are briefly described below. 

Fig. 1 is a plan view of a preferred embodiment of the apparatus 
illustrating the top exterior of the apparatus with a waste material entrance; 
Fig. 2 is a front view of the apparatus illustrated in Fig. 1. 
Fig. 3 is a transverse vertical cross-sectional view taken along line 3-3 in 
Fig. 2 illustrating the interior of the apparatus; 
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Fig. 4 is a longitudinal vertical cross-sectional view taken along line 4 4 
«n Fig. 1 illustrating the interior of the apparatus; 

Fig. 5 is a series of illustration views of the waste material and the 
reduction of the waste materia, into smaller and smaller particles of the materia. 
5 is progressively processed and reduced to a desired particulate size; 

Fig. 6 is a product flow illustrative diagram showing the flow' path of the 
waste material through the apparatus as the material is being progressively 
process and reduced to the desired particulate size; 

Fig. 7 is an isolated vertical cross-sectional view of a set of scissor roll 
10 rings illustrating the initial entrance of a piece of waste material between the 
scissor rolls; 

Fig. 8 is an isolated vertical cross-sectional view similar to Fig 7 except 
showing the scissor roll rings incrementally rotated to sever the piece of waste 
material; 



and 



Fig. 9 is a vertical cross-sectional view taken along line 9-9 in Fig. 2; 
Fig. 10 is horizontal cross-sectional view taken along line 10-10 in Fig.' 9; 

Fig. 11 is fragmentary top view with a portion of a top wall removed to 
illustrate scissor rolls emphasizing the location and spacing of scissor roll ring 
20 finger knives. 

Best Modes for Crrvinp Out th e Invention and ntsHoc..,,. ~r invention 

A preferred embodiment of this invention is illustrated in the 
accompanying drawings, illustrating a waste comminuting apparatus generally 
des,gnated with the numeral 10 in Figs. 1. 2 and 4 for receiving solid waste 
25 material 12 and for reducing the solid waste material progressively into smaller 
and smaller sizes until a desired small particulate or piece size is obtained as 
illustrated in Fig. 5. 

II should be noted that the apparatus 10 is very compact even through 
the material is progressively reduced in size in several stages to a desired 

>0 predetermined small size. The predetermined small piece size will generally 
depend upon the desires of the customer, the end use, and the particular 
matenal being comminuted. The solid waste material 12, illustrated in Fig. 5, 
is progressively reduced to subdivided pieces 14a through 14e. When the 
subdivided pieces are finally reduced to the desired small size 14e, they are 

5 removed from the apparatus as the final product. Those subdivided pieces that 
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have not been sufficiently reduced to the desired small size are reprocessed or 
recycled until they are sufficiently reduced to the desired size. 

The apparatus 10 has a general frame 16 that may be self-supported or 
affixed to other apparatus such as the discharge of a thermo-forming machine 
5 for receiving the solid waste material 12 directly from a thermo-forming machine 
and reducing the material for reuse. The frame 16 generally includes a general 
enclosure 18 that includes a front wall 20, side walls 22, 24, back wall 26 a 
bottom wall 28 and a top wall 30. The top wall 30 has a material entrance 32 
(F.gs. 1 and 3) through which the solid waste material is f ed into the 
10 apparatus 10. The genera, frame 16 may be supported on | egs ,7a that have 
wheels 17b. The general frame 16 preferably includes upper cross-frame 
members 34 and 36 and lower frame members 38 and 40 that are illustrated in 
Fig. 3. 

Within the enclosure 18, two scissor rolls 42 and 44 are mounted in an 
15 .ntermeshing relationship for rotation in opposite directions in coordination with 
each other to receive the solid waste material 12 and to shear the solid waste 
material as the material passes between the scissors rolls 42 and 44 The 
scissors rolls 42 and 44 are positioned within the enclosure 18 between an intake 
manifold 46 that receives the material through the entrance 32. The material 
20 after passing through the scissor rolls descends into an outtake manifold 48 
(Fig. 3). 

The scissor roll 42 is mounted on a shaft 50 that rotates about axis 52 
The scissor roll 44 is mounted on a shaft 54 that rotates about axis 56. 
Axes 52 and 56 are parallel with each other and extend between the side 
25 walls 22 and 24. The axes 52, 56 are positioned so that the scissor rolls 42 
44 have sufficient overlap to shear the material between the scissor rolls as the 
material passes between the rolls. The shafts 50 and 54 are supported for 
rotat.on by respective bearings 57 (Fig. 4). Each of the shafts 50 and 54 have 
hexagonal cross-sectional profiles, providing angular drive surfaces 58. 
0 Each of the scissor rolls 42 and 44 include a plurality of scissor rings 60 

»n which each of the rings 60 has an outer circular peripheral surface 62 and 
an tnner hexagonal bearing surface 64 that is complementary to the profile of 
the shafts 50 and 54 so that the scissor rings 60 rotate in response to the 
rotation of the shafts 50 and 54. Each of the scissor rings 60 include side 
surfaces that form shearing edges 68 with the outer peripheral surface 62 
(Fig. 11). 
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In the preferred embodiment, each of the scissor rings 60 have evenly 
angularly spaced finger knives 70 formed integrally on the scissor rings 60 and 
projecting radially outward of the surface 62 and forward in the direction of 
rotation for gripping, puncturing and transversely cutting the solid waste 
5 material 12 as illustrated in Figs 7 and 8. Each of the finger knives 70 include 
a projecting body 71 that projects radially outward from the peripheral surface 62 
and projects forward in the direction of rotation. Each of the finger knives 70 
•ncludes side shearing surfaces 72 and an undercut surface 74 forming a sharp 
knife pomt 76. The scissor ring finger knives 70 are intended to grip, puncture 
o and transversely cut each piece as it is being sheared between the rings 60. 

Each of the scissor rolls 42 and 44 further include a plurality of ring 
spacers 80. Each spacer 80 has a circular outer peripheral surface 82 and an 
inner hexagonal surface 84 (Figs. 7 and 8). Each of the ring spacers 80 have 
a width that is slightly greater than the width of the spacer rings 60. Each of 
the spacer rings 60 and ring spacers 80 are alternately positioned on the 
shafts 50 and 54 so that a scissor ring 60 on one scissor roll' opposes a 
corresponding ring spacer 80 on the other scissor roll creating a circular inter-roll 
cavity 86 (Fig. 11) between the adjacent rings and outward of the intermediate 
ring spacers 80. Once the material 12 is cut and sheared, it is received in the 
inter-roll cavity 86 and passes between the rolls 42 and 44 into the outtake 
manifold 48. 

The axes 52 and 56 of the rolls are sufficiently spaced so that there is 
a slight overlap of approximately % inch in the profile of the scissor rings so 
that as they are rotated, the material is sheared by the shearing edges 68 and 
the knife fingers 70 as the profile of the scissor rings 60 move into the circular 
inter-roll cavity 86 of the opposing ring spacer 80. 

The intake manifold 46 has an entrance intake manifold section 90 and 
a recycle intake manifold section 92 illustrated in Figs. 3 and 6. The 
sections 90 and 92 are separated by a divider 94. New solid waste material 12 
enters through the entrance 32 into the entrance intake manifold section 90 and 
subdivided material requiring additional recycling is circulated back into the intake 
manifold section 92. 

The outtake manifold 48 includes an outlet 96 (Figs. 4 and 6) and an 
airstream recirculation inlet 98 to facilitate the removal of the severed pieces 
from the outtake manifold 48 and to entrain such pieces 14 in an airstream. 
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The apparatus includes a scissor roll drive generally designated with the 
numeral 100 illustrated in Figs. 1, 2 and 4 having a motor 102 connected to a 
speed reduction gear box 104. The box 104 is operatively connected to the 
shafts 50 and 54 for rotating the shafts counter to each other in the directions 
5 illustrated in Figs. 3, 7 and 8. 

The apparatus 10 further includes a pneumatic conveyor generally 
designated with the numeral 110 for conveying the subdivided pieces 14 from the 
outtalce manifold 48 and directing the pieces to a separator screen 131 to 
impinge the subdivided pieces against the screen 131 to direct small subdivided 
10 p.eces He through the screen and to carry large subdivided pieces 14a-14d away 
from the screen 131 and return the large pieces 14a-14d back to the shear 
.make manifold 46 to further reduce the size of the large subdivided pieces. 

The pneumatic conveyor 110 includes a centrifugal fan 112 for generating 
an airstream of sufficient velocity and volume to remove the subdivided pieces 
« from the shear outtake manifold 48 and to entrain the pieces 14a-14e in the 
airstream. The centrifugal fan 112, illustrated in Figs. 9 and 10,' includes a 
housing 114 having a central propeller section 116 and a peripheral volute 
section 118. The central propeller section 116 includes a central inlet 120 with 
a propeller assembly 122 mounted within the central propeller section 116 The 
20 propeller assembly 122 includes a shaft 124 with radial blades 126 extending 
radially outward for directing the air from the central inlet 120 radially outward 
and tangential into the peripheral volute section 118. A motor 128 is connected 
to the shaft 124 for rotating the blades 126 at the desired speed to obtain an 
airstream having the desired velocity and volume. 
25 The separator screen 131 is mounted within the centrifugal fan 

housing 114 as illustrated in Figs. 6, 9 and 10. The separator screen 131 is 
formed in an arcuate shape, and is mounted in the peripheral volute section 118 
subdividing the section 118 into an inner volute chamber 133 and an outer 
volute chamber 135. The path of the airstream in the inner volute chamber 133 
SO is illustrated by the path arrow 134. The path of the airstream in the outer 
volute chamber 135 is illustrated by the path arrow 136. 

The centrifugal fan 112 has an outer volute duct 137 with a product 
outlet 139 for discharging the small particles 14e that have passed through the 
separator screen 131 from the centrifugal fan 112. Additionally, the centrifugal 
* fan 112 has a recycle outlet 143 associated with the inner volute 133 for 
discharging the larger subdivided pieces 14a-14d that do not pass through the 
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screen 131. The inner volule chamber 133 has an inner volute duct 141 that 
.s substantially tangent to the path of the blades 126 for directing a portion of 
the a,rstream from the fan through the recycle outlet 143. As previously 
mentioned, the blades 125 when rotated direct the air and the entrained 
, subd.v.ded pieces radially outward from the central inlet 120 to impinge against 
the screen 131 in a radial and tangential direction with the small pieces 14e 
passing through the screen 131 and the large pieces 14a-14d being deflected from 
the screen and carried by a portion of the airstream from the fan out through 
the inner volute duct 141. 

10 The inner volute duct 141 includes a recycle outlet 143 for discharging 

a portion of the airstream containing the entrained large pieces that do not pass 
through the separator screen 131. 

A recirculation outlet 145 is formed in the inner volute duct 141 but 
angularly spaced from the recycle outlet 143 a sufficient distance so that a 
15 additional airstream discharge path is created containing a minimum of the large 
p.eces 14a-14d. The recycle outlet 143 taps a portion of the airstream from the 
duct 141 at a sharp angle to the normal flow of the airstream and entrained 
large pieces so that the momentum of the entrained large pieces continue in 
their normal direction out the recycle outlet 143. 
20 The pneumatic conveyor 110, besides the fan 112, further includes a 

removal conduit 148 extending between the outlet 96 of the outtake manifold 48 
and the central inlet 120 of the centrifugal fan 112 as illustrated in Figs. 4 
and 6. The pneumatic conveyor 110 includes a recycle conduit 150 that extends 
between the recycle outlet 143 of the fan housing 114 and the recycle intake 
25 manifold section 92 (Figs. 1, 2 and 6). A recirculation conduit 152 extends 
between the recirculation outlet 145 of the fan housing 114 and the airstream 
recirculation inlet 98 of the outtake manifold 48 illustrated in Figs. 4 and 6. 

As illustrated in Figs. 3 and 6, the cross-frame members 38 and 40 have 
notched stripping fingers 158 formed on an edge thereof projecting between the 
30 scssor rings 60 and into the inter-roll cavities 86 along the lower profile of the 
scissor rolls 42 and 44 to strip any of the subdivided pieces from between the 
scissor rings 60 after the pieces have been severed. 

During the operation of the apparatus 10, solid waste material 12 is fed 
into the apparatus 10 through the material entrance 32 and into the intake 
'5 manifold 46 where it is directed to the scissor rolls 42 and 44. As the material 
engages the rolls, it is gripped by the finger knives 70 and pulled between the 
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scissor rolls 42 and 44 with the scissor rings 60 and its shearing edges 68 
.hearing the solid waste material into subdivided pieces. As previously 
mentioned, the finger knives 70 grip the material, puncture the materia, and 
transversely cut the material as it passes between the roils. The severed 
S p,eces 14a-14e then descend into the output manifold 48. The stripper 

fingers 158 strip any severed pieces from the rolls 42, 44 and into the outtake 

manifold 48. . 

The airstream created by the centrifugal fan 112 is directed through the 
outtake manifold 48 from the inlet 98 and the outlet 96 to entrain the 
0 subdivided pieces 14a-14e into the airstream which is directed by the removal 
conduit 148 to the propeller assembly 122 of the centrifugal fan 112 The 
blades 126 direct the airstream and the entrained subdivided pieces 14a-14e 
rad.ally and tangentia.ly outward against the arcuate separator screen 131 to 
cause those pieces 14e that are less than a predetermined size to pass through 
the screen into the outer volute chamber 136. Those subdivided pieces that are 
larger than the apertures or holes in the separator screen 131 are carried along 
the ms.de of the screen in the inner volute chamber 133 and out the inner 
volute duct 141 (Fig. 6). The recycle conduit 150 directs the airstream with the 
entramed large subdivided pieces into the recycle intake manifold section 92 for 
reprocessing and reduction through another pass of the scissor rolls 42 and 44 
A portion of the airflow is syphoned off through the recirculation outlet 145 and 
.s recirculated back through the recirculation inlet 98 into the output 
manifold 48. The small pieces 14e that pass through the separator screen 131 
are directed from the apparatus through the product outlet 139. 

The large particles or pieces 14a-14d will be continually recycled until 
their size is reduced below that of the preselected size of the apertures of the 
separator screen 131. 

It should be noted that the apparatus 10 is designed to operate at a very 
low speed with the scissor rolls 42 and 44 rotating at less than 60 rpm. Should 
any foreign material enter into the apparatus, it will not damage the equipment 
as the scissor rolls can, if jammed, stop the motor 102 without damaging the 
rolls particularly the shearing edges 68. 

It should be also noted that the machine operates very quietly, even 
though substantial shearing action is taking place. For many applications, the 
apparatus is sufficiently quiet, which does not require operator's to wear noise 
reduction ear-protecting devices when standing nearby. 



WO 95/33566 



8 



PCTAJS94/06412 



Claims 

1. 



An improved apparatus for comminuting solid waste material into 
small pieces having a size less that a predetermined size, comprising: 

a frame having an enclosure with an entrance for initially receiving 
5 the solid waste material; 

a set of overlapping scissor rolls rotatably mounted within the 
enclosure for shearing the waste materia, into subdivided pieces when the 
material passes between the scissor rolls; 

said enclosure having, (i) a shear intake manifo , d communicati 
9 with the entrance for receiving the solid waste material upstream of the scissor 
rolls and directing the waste material to the scissor rolls, and (2) a shear 
outtake manifold downstream of the scissor rolls for receiving the subdivided 
waste material pieces from the scissor rolls after the materia, has passed between 
the scissor rolls; 

a separator screen mounted on the frame downstream of the scissor 
rolls having a plurality of apertures corresponding to the predetermined size for 
permitting small subdivided pieces having a size less than the predetermined size 
to pass therethrough while preventing large subdivided pieces having a size 
greater than the predetermined size from passing therethrough; and 

a pneumatic conveyer mounted on the frame communicating with 
the shear outtake manifold, the screen, and the shear intake manifold for 
generating an airstream of sufficient velocity to (1) remove the subdivided pieces 
from the shear outtake manifold, (2) entrain the subdivided pieces in the 
airstream, (3) impinge the subdivided pieces against the screen to direct the small 
subdivided pieces through the screen, and (4) carrying the large subdivided pieces 
away from the screen and into the shear intake manifold to recycle the large 
subdivided pieces through the scissor rolls to further reduce the size of the large 
subdivided pieces. 

2. The solid waste comminuting apparatus as defined in claim 1 
wherein the pneumatic conveyer includes: 

a fan for generating the airstream; 

a first airstream conduit to direct the airstream with entrained 
subdivided pieces from the shear outtake manifold to the separating screen; 
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a second airstream conduit to direct a first portion of the airstream 
rem the screen to the shear input manifold to recycle the large s" 
pieces back to the scissor shear rolls; " 
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. third airstream condui, ,o direct a second portion of .he 
a.rstream from the apparatus ,o dischar^ the smai, pieces from ,„ e 

3. The solid waste comminuting apparatus as deflned in claim 2 
wherem the pneumatic conveyer further inciudes a fourth airs.ream condui, ,o 
recetve a thtrd portion of the airstream and recireuiate the third portion from 

hirr 'i ,he shMr ou " ake manifoid ,o increase ,he «*- ° f °" »-*• 

thou B h the shear outtake manifoid to faciiitate the entrapment of the subdivided 
Pteces tn the airstream and remove! of the subdivided pieces from the shear 
outtake manifold. 



" 4. 



The solid waste comminuting apparatus as defined in c , aim 3 
wherem the fan has (1) fan blades positioned upstream of the screen, and (2) 
an mlet operatively communicating with the first airstream conduit. 

5 ' The so,id ™* comminuting apparatus as defined in claim 3 

wherem the fan has an outlet duct operatively communicating with the fourth 

a.rstream conduit to recirculate the third portion of the airstream back to the 
outtake manifold. 



6. The solid waste comminuting apparatus as defined in claim 2 
25 wherein the fan includes: 

an inlet operatively connected to the first airstream conduit- 

a first outlet operatively connected to the second airstream conduit- 

a second outlet operatively connected to the third airstream conduit; 

and 
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a fan blade assembly positioned between the inlet and the second 
and third outlets for generating the airstream of the sufficient velocity; and 

wherein the screen is positioned between the fan blade assembly 
and the second outlet to separate the small pieces and the large pieces. 

7. The solid waste comminuting apparatus as defined in claim 1 
wherem the pneumatic conveyer includes a centrifugal fan having a fan housing 
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having (1) . «„„., prope „ er secl . on wjih _ m 

— r e - iih ,he sh - — — * - « • -p.r::i 

, ,h« • . ," herei ° " P "" 0r SCree " b * rCUa,,: ""P"" a » d « "oumed i„ 
■he pertphera. volute section of lhe fan ^ ^ yoiu|e 

.mo an ,„„„ volule chamoer and an omer vo)uie chamber; 

wherein the fan further i„ clud es .„ in , peller mounle<J 
propeller section for puhing the airstream through ,he centra, inlet and forcing 
he atrs.ream radiaiiv outward and la „ g e„,ia„ y i„„ ,he periphera, volute section 
■0 .o tntptnge .he subdivided pieces against lhe arcuate screen wish the small pieces 
pass.ng ,hr„u g h ,he screen i„,o .he outer volute chamber and ,he ,arge Lea 
remaining in the inner volule chamber. 

8 The solid waste comminuting apparatus as defined in claim 7 
» wheretn the fan housing further ineiudes (I) a firs, outlet associated with the 
■oner volute chamber and operative,, connected to the shear intake manifold for 
dtrecttng a firs, lio „ of ,.^ m ^ 

fan to recyc e .he large pieces bade ,o the scissor shear rolls, and (2) a second 
° f ,he wtth the small pieces from the fan. 

»• The solid waste comminuting apparatus as defined in claim 8 
wheretn ,he fan housing further includes a third outlet associated with the inner 
volute chamber for directing a third portion of the airstream from the fan. and 
where.n the pneumatic conveyor includes , recirculation conduit extending 
between the third out.e, and the ou.talce manifold to reci,cu,a.. a third portion 
o the atrstream from the fan to the ou.take manifold to increase the volume 
of atr passing through the ou.take manifold to facilitate entrapment of the 
subdtvtded pieces into the airstream and removal of the subdivided pieces from 
30 the outtake manifold. 



10. The solid waste comminuting apparatus as defined in claim 9 
wherein the third outlet is angularly displace a sufficient distance from the first 
outlet to minimize passage of the large pieces through the third outlet and into 
the third portion of the airstream. 
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11. The solid waste comminuting apparatus as defined in claim 1 
w erein each of the scissor rolls includes a plurality of intermeshing scissor ring 
mterspaced by sleeve spacers that are correspondingly offset to permit peripher!, 
sheanng edges of the scissor rings of one scissor roll to overlap peripheral 
S sheanng edges of the other scissor roll to shear the materia, as the materia, 
passes between the overlapping peripheral shearing edges; 

wherein at least a majority of the scissor rings have integral finger 
knives extending radially outward from the peripheral shearing edges to grip 
puncture and transversely cut the materia, as the materia, passes between the 
JO scissor ro.Js. 



12. 



The solid waste comminuting apparatus as defined in claim 11 
wherein each of the finger knives project radially outward and tangentially 
forward in the direction of rotation of the rolls to efficiently grip, puncture and 
transversely sever the material as the material passes through the scissor rolls. 

13. An improved apparatus for comminuting solid waste material into 
small pieces having a size less that a predetermined size, comprising: 

a frame having an enclosure with an entrance for initially receiving 
20 the solid waste material; 

a set of overlapping scissor rolls rotatably mounted within the 
enclosure for shearing the waste material into subdivided pieces when the 
material passes between the scissor rolls; 

said enclosure having, (1) « sh ear intake manifold communicating 
with the entrance for receiving the solid waste materia, upstream of the scissor 
rolls and directing the waste materia, to the scissor rolls, and (2) a shear 
outtake manifold downstream of the scissor rolls for receiving the subdivided 
waste material pieces from the scissor rolls after the material has passed between 
the scissor rolls; 

30 3 centrifu * aI *n for generating an airstream for conveying the 

subdivided pieces, in which the fan has (1) a central propeller section with a 
central mlet operatively communicating with the shear outtake manifold, and (2) 
a peripheral volute section; and 

a separator screen mounted in the peripheral volute section of the 
35 fan housing subdividing the volute section into an inner volute chamber and an 
outer volute chamber, in which the separator screen" has a plurality of apertures 
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corresponding to the predetermined size for permitting small subdivided pieces 
havmg a size less than the predetermined size to pass therethrough whi.e 
preventing large subdivided pieces having . size greater than the predetermined 
size from passing therelhrough; 

' wherein the fan housing further includes (1) a first outlet associated 

with the inner volute chamber, and (2) a second outlet associated with the outer 
volute chamber; 

a first airstream conduit extending between the outtake manifold 
and the fan inlet for directing the airstream with entrained subdivided pieces 
0 from the shear outtake manifold to the fan; 

a second airstream conduit extending between the first fan outlet 
and the shear intake manifold for directing a first portion of the airstream from 
the ,„ner volute chamber to the shear intake manifold to recycle the large 
subdivided pieces back to the scissor shear rolls; 

a third airstream conduit operatively connected to the second fan 
out for directing a second portion of the airstream from the outer volute 
chamber to discharge the small pieces from the apparatus; and 

wherein the fan further includes an impeller mounted in the 
propeller section for pulling the airstream through the central inlet and forcing 
the airstream radially outward and tangentially into the peripheral volute section 
w,th sufficient velocity to (1) remove the subdivided pieces from the shear 
outtake manifold through the first conduit, (2) entrain the subdivided pieces in 
the a.rstream. (3) impinge the subdivided pieces against the screen to direct the 
small subdivided pieces through the screen and into the outer volute chamber 
and (4) carrying the large subdivided pieces from the inner volute chamber 
through the second conduit in the shear intake manifold to recycle the large 
subdmded pieces through the scissor rolls to further reduce the size of the large 
subdivided pieces. 

14. The solid waste comminuting apparatus as defined in claim 13 
wherein the fan housing has a third outlet associated with the inner volute 
chamber for discharging a third portion of the airstream from the fan, and 
wherein the apparatus further includes a fourth conduit extending between the 
third fan outlet to the outtake manifold to recirculate the third portion of the 
airstream back to the outtake manifold to facilitate entrapment of the subdivided 
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pieces in the airstream and removal of the entrained pieces from the outtake 
manifold. 

15. The solid waste comminuting apparatus as defined in claim 14 
5 wherein the third fan outlet is sufficiently angularly displaced from the first fan 
outlet to minimize entrapment of the large pieces in the third portion of the 
airstream. 



16. An improved apparatus for comminuting solid waste material into 
7 small pieces having a size less that a predetermined size, comprising: 

a frame having an enclosure with an entrance for initially receiving 
the solid waste material; 

a set of overlapping scissor rolls rotatably mounted within the 
enclosure for shearing the waste material into subdivided pieces when the 
material passes between the scissor rolls; 

said enclosure having, (1) a shear intake manifold communicating 
with the entrance for receiving the solid waste material upstream of the scissor 
rolls and directing the waste material to the scissor rolls, and (2) a shear 
outtake manifold downstream of the scissor rolls for receiving the subdivided 
waste material pieces from the scissor rolls after the material has passed between 
the scissor rolls; 

a separator screen mounted on the frame downstream of the scissor 
rolls having a plurality of apertures corresponding to the predetermined size for 
permitting small subdivided pieces having a size less than the predetermined size 
to pass therethrough while preventing large subdivided pieces having a size 
greater than the predetermined size from passing therethrough; and 

a conveyer mounted on the frame communicating with the shear 
outtake manifold, the screen, and the shear intake manifold to (1) remove the 
subdivided pieces from the shear outtake manifold, (2) direct the subdivided 
pieces against the screen to pass the small subdivided pieces through the screen, 
and (4) carrying the large subdivided pieces away from the screen and into the 
shear intake manifold to recycle the large subdivided pieces through the scissor 
rolls to further reduce the size of the large subdivided pieces; 

wherein each of the scissor rolls includes a plurality of intermeshing 
scissor rings interspaced by sleeve spacers that are correspondingly offset to 
permit peripheral shearing edges of the scissor rings of one scissor roll to 
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overlap peripheral shearing edges of the other scissor roll to shear the material 
as the material passes between the overlapping peripheral shearing edges; 

wherein at least a majority of the scissor rings have integral' finger 
knives extending radially outward from the peripheral shearing edges to grip 
5 puncture and transversely cut the material as the material passes between the 
scissor rolls. 



17. The solid waste comminuting apparatus as defined in claim 16 
wherem each of the finger knives project radially outward and tangentia.ly 
JO forward in the direction of rotation of the rolls to efficiently grip, puncture and 
transversely sever the material as the material passes through the scissor rolls 
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